FTIR spectral study of intramolecular hydrogen bonding in thromboxane A2 receptor agonist (U-46619), prostaglandin (PG)E2, PGD2, PGF2 alpha, prostacyclin receptor agonist (carbacyclin), and their related compounds in dilute CCl4 solution: structure-activity relationships.
FTIR spectra measurements and full optimization curve analysis of their spectra were done to obtain parameters of the OH and C = O stretching vibration bands for intramolecular hydrogen bondings in thromboxane (TX)A2 receptor partial agonist (CTA2), prostaglandin (PG)E2, PGD2, PGF2 alpha, prostacyclin (PGI2) receptor agonist (carbacyclin), and their related compounds in dilute CCl4 solutions. For CTA2, PGE2, PGD2, and PGF2 alpha, cyclic intramolecular hydrogen bonds involving a 15-membered ring similar to that observed for the TXA2 receptor agonist (U-46619) were found between a carboxyl group of the alpha-side chain and a 15-hydroxyl group of the omega-side chain. The arrangement of these side chains was P-shaped, and the percentage of the intramolecular hydrogen-bonded molecules with the 15-membered ring in CCl4 solution showed a high value of ca. 80% for these compounds. In addition, it was found that the cyclic intramolecular hydrogen bonds involving the 13-, 12-, and 12-membered rings in PGE2, PGD2, and PGF2 alpha, respectively, are formed between the carboxyl group of the alpha-side chain and the 11-, 9-, and 9-hydroxyl groups of a cyclopentane ring, respectively, although the percentages of the intramolecular hydrogen-bonded molecules with these membered rings are very small. It was also found that the hydrogen bond is more easily formed in the order of the 11-, 9-, and 15-hydroxyl groups. For carbacyclin, the cyclic intramolecular hydrogen bond involving the 13-membered ring was found between the carboxyl group of the alpha-side chain and the 11-hydroxyl group. The percentage of the intramolecular hydrogen-bonded molecules showed the value of 58% for carbacyclin. On the basis of information on the side-chain conformations in CCl4, we examined the structure-activity relationships for U-46619 in place of TXA2, PGE2, PGD2, PGF2 alpha, and carbacyclin in place of PGI2.